21 Methods: The youngest sample of the Pittsburgh Youth Study (PYS), a prospective longitudinal survey of 503 boys 22 followed up from age 7 onwards, was analyzed. Depression and anxiety were measured for boys from ages 11 to 23 16 as were moderate and serious forms of self-reported theft and violence. A hierarchical linear random effects 24 model was used to investigate anxiety and depression as potential causes or outcomes of these forms of delin-25 quency.
and White (2008) found that depressed mood amongst boys was signif-76 icantly related to later violence and theft at multiple time points from 77 middle childhood to early adolescence. Similarly, in a study of 97 boys 78 aged 12-17 admitted into custody in the UK, depression was found to 79 be to be one of the most prevalent psychiatric disorders that they pos-80 sessed (Kroll et al., 2002) . The consistently identified relationship be-81 tween depression and offending is particularly noteworthy, because 82 epidemiological research suggests that depression in young males de-83 creases significantly from ages 5 to 15 (e.g., Angold & Erkanli, 1996) , 84 while one of the most consistent findings in criminology is that offending 85 increases over this same period of time (Loeber et al., 2008) .
86
Anxiety has also been linked to later delinquency and offending fied amongst so-called secondary psychopaths (e.g., Blackburn, 1975) .
97
Secondary psychopaths display similarly elevated levels of antisocial be-
98
havior and violence to primary psychopaths, but in the case of second-99 ary psychopaths this behavior is attributed to their being emotionally 100 overwhelmed.
101
Using the youngest sample of the PYS, Defoe, Farrington, and Loeber 102 (2013) used structural equation modelling to investigate the inter-103 relations between hyperactivity, low academic achievement, depres-104 sion, low SES and delinquency. Using a series of autoregressive cross-105 lagged models the authors concluded that hyperactivity and low SES 106 were independent causes of low school achievement, which in turn 107 caused delinquency. Depression was identified as an outcome of 108 offending.
109
There is a growing acknowledgement that the mechanisms underly-110 ing the development of offending may be different for those of different 111 ethnic and/or cultural backgrounds (e.g., Glynn, 2014 Reingle, 2015) . The aforementioned research on depression and anxiety 114 based on data from the PYS included boys of African American heritage, 115 but did not explore whether the mechanisms linking depression, anxi-116 ety and offending were similar to, or different from those of Caucasian 117 backgrounds.
118
It is clear that an important relationship between depression, anxi-119 ety and delinquency exists, but the direction of the relationship, and 120 whether these internalizing disorders might be best considered causes, 121 correlates, or outcomes of delinquency remains uncertain. Elucidating 122 the direction of this relationship is essential since if depression and anx-123 iety are causally related to later offending, interventions to address 124 these internalizing disorders (e.g., Townsend et al., 2010) would be ex-125 pected to reduce the likelihood of later offending. Alternatively, if 126 offending is causally related to later depression and anxiety then inter-127 ventions which reduced offending would be expected to also reduce de-128 pression and anxiety.
129
Unfortunately, very little criminological research is able to contrib-130 ute to the debate about the possible causal relationships between vari-131 ous explanatory factors and offending, because almost all research in 132 criminology continues to use a between-individual approach. This leg-133 acy of the influential research of Glueck and Glueck (1950) is evident 134 when risk factors of delinquents and non-delinquents are compared 135 and when risk factors are correlated with levels of delinquency. In 136 both cases, between individual differences in risk factors are compared 137 with between-individual differences in delinquency to attempt to draw 138 conclusions about the causes of delinquency.
139
The major problem with studies of variations between individuals is 140 that it is incredibly difficult to disentangle the effect of the risk factor of 
207 demonstrated most convincingly in within-individual quasi-208 experimental analyses in longitudinal surveys in which individuals are 209 followed up before and after some presumed cause. For example, 210 Farrington, Gallagher, Morley, St Ledger, and West (1986) showed 211 that convictions increased during periods of unemployment compared 212 with periods of employment, in agreement with the theory than unem-213 ployment caused crime. In both of these examples the potential cause 214 was dichotomous.
215
In perhaps the first study that compared between-individual and 216 within-individual correlations Farrington, Loeber, Yin, and Anderson 217 (2002) analyzed the oldest sample of the PYS, a prospective longitudinal 218 study of 506 boys followed up in seven data waves between ages 13.8 219 and 17.8. They found that, of 10 risk factors, all were significantly corre-220 lated with delinquency using between-individual correlations. How-221 ever, only poor parental supervision, low parental reinforcement and 222 low involvement of the boy in family activities were significant in 223 forward-lagged within-individual correlations (i.e., where the risk fac-224 tor in one year was correlated with delinquency in the next year). A rep-225 lication using the Victorian cohort of the International Youth 226 Development Study in Australia, was conducted by Hemphill, Heerde, 227 Herrenkohl, and Farrington (2015) . In this study of 563 participants 228 (both males and females, aged 11-17), all but one of the forward-229 lagged correlations (family conflict) were statistically significant in the 230 within-individual analyses, but these were relatively small in magni-231 tude (ranging from ρ = 0.04 to ρ = 0.38). In comparison all of the 232 between-individual correlations were significant and generally much 233 larger in magnitude.
234
The main aim of the present article is to attempt to classify the direc-235 tion of the relationship between depression, anxiety and delinquency 236 by investigating whether the within-individual relationships of these 237 factors with delinquency are similar to or different from the between-238 individual relationships. Because pre-existing extraneous influences 239 on delinquency are confounded in between-individual correlations 240 but controlled in within-individual correlations, it was expected that 241 the between-individual correlations would be (misleadingly) greater. 242 If a between-individual correlation is substantial and the corresponding 243 within-individual correlation is negligible, this would suggest that the 244 factor is not a cause of delinquency and is only correlated with delin-245 quency because it is confounded with other causal factors. 246 
Methods

247
This paper analyzes data from the youngest cohort of the PYS, a pro-248 spective longitudinal study of 503 boys (approximately half African 249 American) followed up from age 6 to age 20. More details regarding 250 the sample selection, study characteristics, and participants can be 251 found in Loeber et al. (2008) . The longitudinal follow-up of the youn-252 gest cohort consisted of interviews conducted with the boys and their 253 primary adult caretakers (hereafter referred to as "parents") and ques-254 tionnaires completed by the parents and teachers. The retention rate 255 of this study has remained consistently high, never falling below 82%, 256 and 70% of the participants were interviewed across all 18 assessments.
257
In previous studies which compared between-individual and 258 within-individual correlations (e.g., Farrington et al., 2002; Hemphill 259 et al., 2015) , between-individual correlations were calculated for each 260 factor of interest and delinquency for each study year, and then 261 aggregated to produce an overall estimation of the between-individual 262 correlation (and the associated standard error). Similarly, separate 263 within-individual correlations were calculated for each study partici-264 pant for the factor of interest and delinquency and then aggregated to 265 produce an overall estimation of the within-individual correlation 266 (and the associated standard error). These between-individual and 267 within-individual correlations were calculated when the factor of inter-268 est was measured at the same time as delinquency, but also both for-269 ward and backward lagged. The time ordering provided by forward 270 lagged correlations, where the measured factor is compared to 271 delinquency at a later time, period provides a much stronger test of 272 the extent to which the factor might be causally related to later delin-273 quency. Alternatively, backward-lagged correlations, where delin-274 quency is compared to the measured factor at a later time period, 275 provides a test of the extent to which delinquency might be causing 276 changes in the factor.
277
The analytic approach of this study is similar to those used previ- Information about the boy's offending came from a measure which 339 combined self, parent and teacher reports. The boy's self-reported 340 offending came from the Self-Reported Delinquency Scale (SRD), and 341 information from the parents about the boy's offending was obtained 342 from an extended version of the Child Behavior Checklist. Information 343 from the teachers about the boy's offending was obtained from an 344 extended version of the Teacher Report Form. This combined measure 345 was used to estimate the prevalence of offending, however, the 346 frequency of offending was only based on the boys' self-reported 347 offending (Loeber et al., 2008) .
348
Violence and theft were divided into the following levels of serious-349 ness, which reflect steps on the overt and covert pathways (see Loeber 350 et al., 1993).
351
Moderate Violence: gang fighting.
352
Serious Violence: Robbery, attacking to hurt or kill, or forced sex.
353
Moderate Theft: Stealing a bicycle or skateboard from the street,
354
stealing things worth more than $5 from a store, joyriding, purse 355 snatching, stealing from a car, or dealing in stolen goods.
356
Serious Theft: Breaking and entering or auto theft.
357
These variables were available each year from ages 11-17. Table 1 shows the number of boys available at each year along with 360 the prevalence and frequency of both the moderate and serious forms of 361 theft and violence. For example, of the 467 boys interviewed at age 11, 362 31 boys (out of 467; 6.6%) reported 66 incidents of moderate theft 363 (2.1 offenses per offender). Generally, there was an increase in the prev-364 alence and frequency of the different types of offenses up to about age 365 14 to 15, followed by a decrease. Table 1 also shows the average scores 366 and standard deviations of the measures of depression and anxiety at 367 each age. Depression decreased from age 11 to age 13, but was then 368 relatively constant thereafter. Anxiety decreased from age 11 to age 369 16. Because the frequency of offending was highly skewed, Spearman's 370 Rho (ρ) was used to calculate the mean stability correlations from each with serious theft (ρ = 0.03).
384
As previously mentioned, forward-lagged within-individual correla-
385
tions provide more valid information about the potential causes of 386 delinquency than contemporaneous correlations. Table 3 shows the were predictive of later increases in anxiety.
402 Table 5 extends the analyses conducted in Table 3 
anxiety. These models were estimated based on the ranked coefficients 413 to reduce the impact of the outliers, and the models allowed for an 414 autoregressive error structure.
415
The results (Table 5) show that none of the within-individual com-416 parisons in which depression or anxiety was predicting the various 417 types of offending was significant at the p b .05 level. In a directional, 418 one-tailed prediction depression was associated with later serious vio-419 lence. There was evidence that anxiety was associated with later serious 420 violence between individuals. This suggests that there was very limited 421 evidence of a direct causal association between prior depression or anx-422 iety and later offending. However, when looking at the reverse Table 6 , 423 with offending predicting levels of depression and anxiety, there was 424 evidence that total theft and serious violence predicted later increases 425 in depression. Similarly, moderate, serious and total theft were signifi-426 cantly associated with later increased anxiety as was serious violence 427 and total offending. ⁎⁎⁎ p b .001.
t6:1 Table 6 t6:2
Backward-lagged correlations (adjusted for original levels of offending and factor). Table 8 449 shows the prevalence, frequency of offending for African American 450 and Caucasian boys separately, along with the depression and anxiety 451 scores. African American and Caucasian boys had similar levels of de-452 pression and anxiety, but African American boys, on average had a 453 higher prevalence and frequency of offending, particularly for violence.
454
The direction and magnitude of the between and within-individual 455 changes associated with depression and anxiety were examined sepa-456 rately for the approximately half of the sample that was African 457 American and the half that were Caucasian. Generally, the Caucasian 458 and African American boys were equally stable in their offending over 459 the time period (mean stability correlation of 0.371 for Caucasian boys 460 and 0.383 for African American boys), with the frequency and stability 461 of violent offending slightly greater for African American boys, and the 462 frequency and stability of theft greater for Caucasian boys. African 463 American and Caucasian boys had similar levels and mean stability cor-464 relations for depression and anxiety.
465
Repeating the procedure described for the full sample (equivalent to 466 Table 6 ), the overall results were broadly similar, in that for both ethnic 467 groups the direction of the within-individual relationship was 468 overwhelmingly from the various forms of offending to later changes 469 in depression and anxiety. For example, serious theft amongst 470 Caucasian boys was associated with significant increases in later anxiety 471 (ρ = 0.04). Somewhat counterintuitively, however, serious theft 472 amongst Caucasian boys was also associated with a significant decrease 473 in later depression.
474
Overall, the correlations in the within-individual analyses in which 475 offending predicted later depression and anxiety were stronger for 476 African American boys. For example, the partial correlation for serious 477 violence predicting later depression was 0.04 for African Americans 478 compared with 0.01 for Caucasians. Both moderate and serious theft 479 were associated with significant increases in anxiety for African 511 Through the lens of the current study, these results could also be ex-512 plained if anxiety was considered to be an outcome of more serious 513 and persistent offending.
514
Identifying the true causal relationships between depression, anxi-515 ety and offending is important for furthering academic knowledge, but 516 also has practical implications for interventions that are designed to 517 prevent and reduce offending. The current study would suggest that in-518 terventions which address depression and anxiety, while potentially 519 successful in reducing these two conditions, will have limited impact 520 on later offending. In support of this, in their study of 232 mostly male 521 court-referred youths, McCormick et al. (2017) found that youth with 522 mental health needs (including depression and anxiety) in Canada 523 were no more likely than youth without those needs to reoffend over 524 approximately three years, regardless of whether those mental health 525 needs were treated. The authors suggested that, within a correctional 526 context, in which the primary goal of intervention is to prevent recidi-527 vism, treatment for mental health needs should be in addition to 528 criminogenic needs treatment, not in replacement of it.
567
Given the importance of establishing causes in criminology, it is sur-568 prising that, with few exceptions, studies have rarely compared within- to repeated with some of these studies.
578
Another important finding of the present research was that the rela- 
